[Role of neutrophils in treatment of rats with D-galactosamine-induced acute liver failure with bone marrow mesenchymal stem cells].
Objective: To investigate the therapeutic effect of bone marrow mesenchymal stromal cell (BMSC) transplantation on D-galactosamine-induced acute liver failure in Sprague-Dawley (SD) rats, as well as the mechanism of neutrophils in this process. Methods: A total of 39 male SD rats were divided into control group (8 rats, intraperitoneal injection of isotonic saline), model group (10 rats, intraperitoneal injection of D-galactosamine), solvent group (9 rats, tail vein injection of isotonic saline at 2 hours after intraperitoneal injection of D-galactosamine), and treatment group (12 rats, tail vein injection of MSCs at 2 hours after intraperitoneal injection of D-galactosamine). The rats were sacrificed at 24 hours after the model of D-galactosamine-induced acute liver failure was established, and the blood and liver tissue were harvested. The serum levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) and total bilirubin (TBil) were measured, and blood analysis was performed to measure the number and percentage of neutrophils in peripheral blood. Immunofluorescence assay was used to measure the expression of the neutrophil marker Ly6g in the liver, the myeloperoxidase (MPO) kit was used to measure the activity of MPO in liver, and RT-PCR was used to measure the mRNA expression of inflammatory cytokines and chemokines in the liver, i.e., tumor necrosis factor-α(TNF-α), interleukin-1β(IL-1β), interferon-γ(IFN-γ), interleukin-10 (IL-10), CXC chemokine ligand 1 (CXCL1), and CXC chemokine ligand 2 (CXCL2). Another 64 male SD rats were randomly divided into groups, and the survival rates of rats in each group were observed for 7 days. The independent samples t-test was used for comparison between any two groups (Levene homogeneity test of variance, and the corrected t-test was used for a P value of < 0.05), and the log-rank test was used for comparison of survival rates between any two groups. Results: At 24 hours after acute liver failure was induced by D-galactosamine in the SD rats, there were significant increases in the liver function parameters (ALT: 2884.1±541.0 U/L vs 45.4±11.0 U/L,P< 0.001; AST: 3634.9±755.9 U/L vs 143.9±23.7 U/L,P< 0.001; TBil: 44.4±8.4μmmol/L vs 0.9±0.2μmmol/L,P< 0.001) and the number and percentage of peripheral blood neutrophils [number: (4.7±1.1)×109 vs (1.4±0.4)×109,P< 0.001; percentage: 44.9%±8.0% vs 18.3%±4.4%,P< 0.001]. A large number of neutrophils aggregated in the liver tissue, and there were significant increases in the MPO activity (4.72±1.09 U/g vs 1.13±0.24 U/g,P< 0.001), inflammatory cytokines, and chemokines. Compared with the model group, the treatment group showed significant improvements in liver function (ALT: 1 823.9±389.2 U/L vs 2 884.1±541.0 U/L,P< 0.001; AST: 2173.0±567.3 U/L vs 3634.9±755.9 U/L,P< 0.001; TBil: 30.9±6.5μmmol/L vs 44.4±8.4μmmol/L,P< 0.001) and survival rate (50% vs 12.5%,P= 0.023). Meanwhile, the treatment group also showed significant reductions in the number and percentage of peripheral blood neutrophils [number: (3.5±1.0)×109 vs (4.7±1.1)×109,P= 0.012; percentage: 35.9%±8.9% vs 44.9%±8.0%,P= 0.021], number of neutrophils in the liver, and MPO activity (3.52±1.03 U/g vs 4.72±1.09 U/g,P= 0.040), as well as significantly inhibited expression of inflammatory cytokines and chemokines (TNF-α: 2.458±0.762 vs 3.778±1.046, P = 0.005; IL-1β: 2.498±0.547 vs 4.065 ± 0.953,P= 0.002; IFN-γ: 3.977±1.039 vs 5.418±1.255, P = 0.025; IL-10: 6.056±1.542 vs 3.368±0.952,P= 0.001; CXCL1: 7.988±1.911 vs 10.366±1.239,P= 0.010; CXCL2: 3.441±1.005 vs 4.847±1.113,P= 0.019). Conclusion: BMSC transplantation has a therapeutic effect on D-galactosamine-induced acute liver failure in rats, and this process is accompanied by reduced aggregation and activity of neutrophils in peripheral blood and liver. Inflammatory cytokines and chemokines may be involved in the mechanism of regulation of these two aspects.